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Abstract 
In this paper, we investigate how chief digital 
officers (CDOs) deal with the digital transformation 
over time. The study is based on interviews with the 
CDOs of 26 Norwegian organizations, conducted 
over a three-year period. Our analytical lens 
involves differentiating between the knowledge 
regimes of heavyweight and lightweight IT. Based 
on the CDOs’ perceptions, we identify three 
important shifts related to strategic, technological, 
and methodological aspects, all indicating a more 
balanced approach to the interplay of heavyweight 
and lightweight IT. We contribute to the literature 
on the digital transformation and CDOs’ 
contribution, and to the theory of lightweight vs. 
heavyweight IT.  
1. Introduction
Over the past few years, organizations aiming
to speed up the digital transformation increasingly 
have established chief digital officers (CDOs) as a 
new position within their organizations [1, 2]. 
Frequently, the establishment of CDOs reflects a 
perception of current IT managers (such as chief 
information officers [CIOs]) as representative of 
traditional IT [3], indicates a potential divergence 
between business and IT interests [4], and 
sometimes echoes a history in which mutual 
understanding, support, and relations between the IT 
department and business units have seemed 
inadequate [5]. CDOs often are viewed as closer to 
the business and its customers, and as evangelists of 
innovation using novel lightweight technologies [6]. 
Studies on the CDO’s contribution to the digital 
transformation largely have focused on different role 
types that the CDO might adopt, such as digital 
advocates, entrepreneurs, and digital accelerators [3, 
6]. What we know less about is how central issues 
for CDOs evolve over time, and how CDOs respond 
to these changes. The background for this 
investigation is that the CDO’s role is new, and 
many CDOs had to define much of the role 
themselves and establish a position [3]. Moreover, 
this has been taking place during a period of rapid 
business change and technological innovation amid 
international discourse on the digital transformation 
[7]. In this study, we present the results from a 
longitudinal study of CDOs, focusing on their 
changing perceptions of key priorities and how these 
perceptions guide their actions. Our research 
question is: How are CDOs’ strategies evolving 
during the digital transformation? 
We framed our investigation using the notions 
of heavyweight and lightweight IT, which Bygstad 
[8] described as two different knowledge regimes.
Heavyweight IT denotes traditional IT department
solutions and methods, while lightweight IT
concerns mobile and Internet of Things (IoT)
technologies, and fast innovation. We chose this
perspective because the CDOs relate to a broad
number of issues tied to the digital transformation
beyond technology. The lightweight/heavyweight
IT framework focuses on strategic, technological,
and methodological issues. Furthermore, studies on
the digital transformation tend to focus on novel
“light” technologies [9], but recent studies suggest
that both lightweight and heavyweight IT together
play a vital role in successful digital change [10,11].
As our empirical approach, we conducted 
interviews with CDOs from 26 organizations 
altogether, during two separate time periods. By 
examining the digital transformation through CDOs’ 
eyes, we detected three important shifts over time in 
how CDOs approach the digital transformation.  
This study contributes to research on the digital 
transformation and chief digital officers. We also 
contribute to the theory of lightweight vs. 
heavyweight IT. Our findings are valuable for 
organizations that seek to accomplish their own 
digital transformations.  
2. Background
2.1 Digital transformation 
This study’s contextual background is the 
digital transformation, a process in which
 





organizations set out to transform their businesses 
by combining and utilizing digital technology and 
data. External factors are driving the digital 
transformation, such as intensified competition, 
and/or opportunities emerging from new 
technologies, such as digital platforms, apps, big 
data, analytics, artificial intelligence (AI), IoT, and 
robotics [12]. Some researchers postulate that the 
term digital transformation signifies a radical 
transformation of business models and 
organizational structures to create a new value 
proposition and organizational identity [7]. The 
present study follows an understanding of the digital 
transformation as a process of fundamental strategic 
change accomplished incrementally, over time, that 
does not necessarily entail altering the entire 
business model: “Digital transformation is an 
ongoing process of strategic renewal that uses 
advances in digital technologies to build capabilities 
that refresh or replace an organization’s business 
model, collaborative approach, and culture” [13]. 
Also in this perspective, the digital transformation 
requires extensive organizational change that affects 
the routines, knowledge, and capabilities of 
members at all levels. New skill sets are required to 
adopt, master, and manage new digital technologies, 
as well as integrate the technologies into processes, 
services, and products [14]. The transformation is 
not the result of a single digitalization project, but 
rather of a combination of various digital and 
organizational changes implemented over time [15]. 
During this process, leaders must handle both 
strategic and organizational issues, as well as make 
important decisions on which technologies to 
emphasize and which methods to employ, and on 
who should lead the transformation and own the 
changes.  
2.2 Chief digital officer 
To drive the digital transformation, 
organizations appoint CDOs and establish units to 
initiate, coordinate, and oversee activities [2, 3]. The 
expected benefits from a CDO are determined by 
organizations’ sense of transformation urgency 
based on their current business models and 
competitive environments, and on their need for 
better coordination of transformation activities [2]. 
Recent studies have found that the appointment of a 
CDO positively impacts firm value as perceived by 
investors [16] and the stock market [17, 18].  
Research on CDOs has helped build typologies 
of different roles that CDOs might play and combine 
[3, 6, 19]. Other studies have examined the factors 
needed for CDOs to succeed, including specialized 
skills [19, 20], and the design of organizational 
structures and mandates [1, 19, 21]. Less is known 
about how CDOs accomplish digital transformation, 
particularly as the transformation progresses over 
time. One of the few studies that has examined in-
depth how CDOs enact their role is a study by 
Tumbas et al. [22]. Through an institutional logics 
perspective, they described how CDOs define a 
digital logic that differs from existing IT logic, and 
how they seek to enact this logic through different 
strategies that aim to manage tensions between the 
logics. They found that CDOs manage the tensions 
partly through strategies involving integration 
(grafting, bridging) and partly through decoupling 
the logics. Tumbas et al.’s study provides a valuable 
contribution to research on CDOs, with conclusions 
pertinent to the context of digital innovation, but it 
does not take a longitudinal perspective on the 
CDO’s function in the digital transformation. 
2.3 Analytical lens: Lightweight and 
heavyweight IT 
Bygstad’s [8] terms “lightweight” and 
“heavyweight” refer not only to “light” and “heavy” 
technologies, but also to knowledge regimes, as 
illustrated in Table 1. Heavyweight IT is driven by 
IT professionals, enabled by systematic 
specifications and proven digital technology, and 
realized through software engineering. However, 
lightweight IT is a knowledge regime driven by 
competent users’ need for solutions, enabled by the 
consumerization of digital technology, and realized 
through innovation processes. 
Table 1. Heavyweight and lightweight IT 
Lightweight IT Heavyweight IT  
Strategy Fast business 
innovation, driven 




on company needs 
Technology Front-end: Process 









The two knowledge regimes can be described as 
different and opposing in terms of strategic, 
technological, and methodological factors. Strategic 
factors involve the profile and ownership of IT 
development and implementation. Bygstad [8] 
describes lightweight IT as front-end and business-
oriented, and frequently owned and driven by users 
and vendors. Heavyweight IT takes a back-end 
perspective and traditionally remains the IT 
department’s responsibility. Technologically, 
lightweight IT refers to digital technologies 
emerging during the past decade – such as mobile 
apps, robotics process automation, and the IoT – that 
are not necessarily fully integrated with other 
components of the IT architecture. Examples of 
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heavyweight IT include PCs, servers, and legacy 
systems in an integrated network. Lightweight IT 
aims for flexibility, while heavyweight IT 
emphasizes stability [23]. Methodologically, 
lightweight IT accordingly entails a “light,” 
experimental approach focusing on innovation, 
whereas heavyweight IT employs traditional, 
systematic methods in which security and quality are 
key objectives [8].    
The lightweight and heavyweight knowledge 
regimes mirror elements of the digital logic vs. IT 
logic dichotomy described by Tumbas et al. [22]. 
Likewise, their conclusions partly correspond. 
Bygstad [8] argued that because generativity varies 
in lightweight and heavyweight IT, in digital 
innovation, they should not be integrated, as 
innovation is best served by loose interaction 
between these with respect to technology, standards, 
and organization. However, digital transformation 
encompasses not only innovation, but also 
enhancing existing products or processes by means 
of existing digital technologies [24, 25]. Moreover, 
a digital transformation is not a quick fix, but a long 
haul that stretches over years and entails a focus on 
the whole enterprise architecture [26], and a 
“dynamic synchronization between business and IT” 
[27]. Based on this, we postulate that a digital 
transformation demands a balance between and 
tighter integration of lightweight and heavyweight 
IT.  
3. Research method
How CDOs accomplish digital transformation
over time has been an underexplored topic in 
academic research. Therefore, to address our 
research question, we decided to conduct an 
exploratory study in which we sought insight into 
the digital transformation and the CDO’s role in a 
variety of organizations. We wanted to learn how the 
CDOs themselves understand the digital 
transformation, their role and strategies, as well as 
the challenges they face. Thus, we interviewed 20 
CDOs in 2016-2017. Digital transformation was 
then a new phenomenon attracting increasing 
interest in research, media, and organizations, and 
organizations included in the study were in the early 
stages of digital transformation. We wanted to form 
a broader picture of the digital transformation and 
how CDOs’ perceptions and strategies might change 
over time. Therefore, we followed up with a new 
round of interviews three years later (2019-2020) 
when we expected organizations to have progressed 
noticeably in their digital transformation. 
3.1 Data collection 
We focused on organizations based in Norway, 
either purely Norwegian organizations or 
Norwegian branches of multinational corporations. 
Norway is viewed as one of the most digital 
countries in Europe based on the country’s fixed and 
mobile broadband coverage, percentage of Internet 
users, integration of digital technology, and 
digitalization of public services [28]. The 
Norwegian economy remains strong, supported by 
large petroleum resources, with low unemployment 
and poverty rates. Simultaneously, economic growth 
has slowed over the past few years. Private 
organizations are experiencing increasing 
competition due to globalization and disruptive 
technologies, while the public sector is facing 
considerable challenges related to an aging 
population in the coming decades. The generally 
high cost of employment and shrinking natural 
resources are increasing the need for greater 
efficiency, further technological development, and 
innovation [29]. This backdrop makes Norwegian 
organizations particularly relevant to this study. 
We identified potential informants through 
LinkedIn searches and invited 35 CDOs to 
participate in the first round of interviews, of which 
20 accepted. By the time of the second round, some 
had left their organizations, and others declined the 
invitation. In the end, eight original participants 
partook in the second round. To strengthen the 
study, we decided to invite additional CDOs based 
on an expectation that the longitudinal perspective 
could be maintained through retrospective 
interviews. Six CDOs from organizations that had 
been in the process of digital transformation for 
some time joined the study. Thus, we conducted 34 
interviews altogether (20 in 2016-17; 14 in 2019-
20).  
Table 2. CDOs Interviewed 
CDO-
ID 
Industry Sector Round 
CDO-1 Insurance  Private 1&2 
CDO-2 University Public 1&2 
CDO–3 Banking Private 1&2 
CDO-4 Media Private 1 
CDO-5 Directorate Public 1 
CDO-6 Service Private 1 
CDO-7 Municipality Public 1 
CDO-8 Municipality Public 1&2 
CDO-9 Banking Private 1&2 
CDO-10 Technical service  Private 1&2 
CDO-11 Consultancy  Private 1 
CDO-12 Technology  Private 1 
CDO-13 Hotel  Private 1 
CDO-14 Finance  Private 1 
CDO-15 Transportation Public 1 
CDO-16 Security Private 1 
CDO-17 Information technology  Private 1 
CDO-18 Banking  Private 1 
CDO-19 Insurance  Private 1&2 
CDO-20 Manufacturing  Private 1&2 
CDO-21 Electronics retail  Private 2 
CDO-22 Marine biotechnology  Private 2 
CDO-23 Insurance  Private 2 
CDO-24 Welfare services  Public 2 
CDO-25 Maritime Industry  Private 2 
CDO-26 Municipality  Public 2 
P
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In both rounds, we sought to include 
organizations that represented a variety of entities in 
size and sector. Seven informants represented public 
organizations (universities, municipalities, welfare, 
directorate, transportation), and 19 represented 
private organizations from industries such as 
insurance, banking and finance, media, security, 
service, retail, and manufacturing. The 
organizations’ size (as measured by number of 
employees) varied from about 100 employees to 
more than 15,000. Several of the informants have 
technical education, while others have business 
education or specialized training related to their 
fields. Generally, the CDOs had extensive 
experience before they started in the position, 
typically including leadership and/or project 
manager roles. Most lead and are supported by a 
unit, though the unit’s size varied from a couple of 
employees to hundreds. Two-thirds of the 
informants are part of top management teams. 
We conducted in-depth, semi-structured 
interviews lasting up to one hour each. We asked the 
informants to tell us about their organization’s 
digital strategy, purposes, methods, and challenges, 
as well as digitalization projects that the 
organization had undertaken so far or was planning 
to undertake. We asked questions about ownership 
of the digital transformation, technologies 
employed, and methodological issues. The second 
round of interviews addressed the same topics, but 
we also asked the CDOs specific questions about 
whether and how their perceptions and strategies 
had changed during the previous three years.  
3.2 Data preparation and analysis 
We recorded the interviews, with the 
informants’ approval, and transcribed most of the 
interviews verbatim. For the interviews that were not 
transcribed, the interviewer wrote detailed 
summaries shortly after each of these interviews.  
The data analysis started with two of the study 
authors reading through all the transcribed 
interviews and summaries several times, and coding 
the interviews independently, followed by in vivo 
coding, in which we highlighted words and 
sentences to identify key themes and issues. In a 
second round of coding, we relied on literature on 
heavyweight and lightweight IT [8], and used 
strategic, technological, and methodological aspects 
as categories in a coding scheme that included codes 
such as digital war/digital opportunities, focus, 
ownership, lightweight/heavyweight technology, 
and experimentation/systematic methods, as 
reflected in the shifts illustrated in Table 3. Based on 
the coding, we developed a data matrix that we used 
to structure the findings in accordance with the two 
rounds of interviews to discern shifts over time. 
4. Findings
Our data analysis reveals three major shifts as
to how the CDOs approached the digital 
transformation within their organizations. First, the 
strategic shift illuminates how the CDOs changed 
their tactics and communicated to the organization 
the need for digital transformation and how to 
proceed. Second, the technological shift conveys 
how CDOs’ technological focus and priorities 
changed during the effort. Third, the methodological 
shift illustrates how the CDOs altered how the 
digital initiatives were managed.   
Table 3. Three shifts in CDOs’





Owned by the CDO 
Downsizing 
Digital opportunities  
Owned by the organization 
(business units + IT) 





















End-to-end customer journey 
Products  
4.1 Strategic shift 
During the first round of interviews, the CDOs 
described the situation as chaotic and perilous, and 
talked at length about volatile business 
environments with increasing customer expectations 
and threats of disruption. The informants referred to 
technology and digitalization as a threat, or even a 
war, characterized by “destructive forces,” “crisis,” 
and “a dagger against the throat.” A common 
perspective was that it was mandatory to react and 
do the right thing – if not, “someone else 
will” (CDO-6). Norwegian media supported this 
war discourse, in which disruption and 
digital transformation were fast becoming 
buzzwords. CDOs explained that executives 
jumped on the bandwagon mostly because of the 
sense of a war situation and the hype that media 
created, but with a limited understanding of digital 
technologies and transformation. CDO-3 
complained: “We even had some statements at a 
board meeting, like, ‘Aren’t we soon done with the 
Internet now that we’ve got webpages up and 
running?’”  
In this atmosphere, the CDOs were brought in 
as war generals to propel their organizations’ digital 
transformation. Thus, the CDOs quickly assumed 
ownership, with some adopting a top-down 
approach: “We are dealing with some business areas 
that are generally used to making all the decisions
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themselves, and then we come and say, no, in this 
area – which they perceive as theirs – they cannot 
make the decision. That generates some 
discussions,” CDO-1 commented. Others allowed 
for local autonomy, but took on an overall role as 
“legislator, resource controller, and strategist” 
(CDO-8). In particular, the CDOs took their roles as 
war generals seriously, and motivated executives 
and employees to take action by employing the war 
metaphor actively in their discourse: “Sometimes I 
have to kind of say that this will be bad, to move 
those who are more skeptical in the right direction, 
for budgets, focus, and resources not to suffer,” 
CDO-20 explained. CDO-3 described the situation 
within the bank sector: “About half a year ago, I 
discovered PSD2 [Revised Payment Service 
Directive] while perusing some blogs, and I read 
through the whole directive and went straight to my 
boss and said, ‘Everybody should put on a red T-
shirt saying PSD2 because this is a crisis.’”  
The CDOs quickly realized that winning a 
digital war required getting both executives and the 
organization on board, and that updating executives 
on digital threats and strategic opportunities 
constitutes an important responsibility. Informants 
described spending a substantial amount of their 
time trying to make sense of the battlefield and 
conveying this to their organization. CDOs told 
about actively using social media and participating 
in industry seminars for this purpose: “I read lots of 
blogs. I use social media a lot. Twitter is great for 
updating myself. I participate in seminars around 
the world. Being updated on technology is one of the 
factors I am measured on. I am supposed to keep our 
executive group updated, and then I also need to be 
as well” (CDO-4).  
At this time, downsizing was high on the agenda 
in the organizations, and some executives publicly 
announced hefty ambitions for downsizing and 
cutting costs by means of digital technology. Others 
chose to keep their cards closer to their chest, as 
CDO-1 exemplifies: “I think there is an idea that 
we’re automatizing tasks for the employees to be less 
busy. But that is not why we digitalize; it is to make 
20 percent of us redundant. There are some rather 
cynical calculations that few people see.”  
During the second round of interviews, we 
found that the sense of the purpose, objectives, and 
ownership of the digital transformation had shifted. 
Informants talked in retrospect about the preceding 
period, and a gradual realization that the threat of 
disruption and millennials’ expectations might have 
been exaggerated, as CDO-1 explained: “Well, I 
think that all that fuss about threats in the beginning 
(…), I think all that about digitalization at any cost 
and just getting it out there, and that digitalization 
is the salvation, it has been toned down.” Informants 
indicated that this shift was a result of adopting a 
realistic perspective of the organization’s strengths 
and weaknesses vs. those of competitors. Whereas 
industries such as finance and retail had lived in fear 
of black swan innovations and new entrants, they 
now started realizing the value of local market 
insight, possessing customers’ trust, and 
establishing direct relations with customers. This 
realization fostered a new direction and a stronger 
focus on the opportunities offered by digital tools to 
provide value for users and customers, rather than on 
facing the threats through downsizing and cost-
cutting. Even organizations that a few years back 
had publicized sizable downsizing goals gradually 
matured toward new objectives. CDO-9 elaborated: 
“We are now clear that we will not go through large 
rounds of downsizing by firing people and giving 
severance packages and the like. We would rather 
re-educate our employees toward the future ways of 
work. Our data science initiative is an example of 
this – 30 employees with completely different 
responsibilities were offered training in data 
science, and now they work as data scientists 
instead. (…) We have seen that it is harder to 
accomplish a transformation in a good way than we 
initially thought. We have learned a lot. We also 
have seen that it is about culture, people, leadership. 
A clear purpose of what we do – to be a positive 
force for customers, society, the environment, not 
just emphasizing short-term stockholder value. (…) 
We’ve been through an exciting journey from sort of 
‘Let us automate all our processes and reduce staff 
by five thousand’, to a whole other focus today, 
which relates to purpose, culture, accountability, 
social responsibility, etc.” 
One of the informants commented that their 
own approach initially had been too much like that 
of an external consultant – “going into the 
organization and conducting an analysis, while the 
anchoring toward the business areas was often too 
weak” (CDO-1). Now, rather than pursuing a role as 
a war general, the CDOs recognized that succeeding 
with digital transformation required building 
necessary knowledge and competence in the 
organization to enable it to take ownership of the 
changes. Informants described efforts to increase 
digital competence at different levels through 
competence programs for leaders and employees, 
and by seeking specific skills when recruiting. 
Building an organization that can deal with digital 
challenges and building capacity for change became 
an important strategy for the CDOs. Accordingly, 
the CDOs witnessed a substantial rise in their 
organizations’ understanding of what digitalization 
and digital transformation entail. This rise enabled 
CDOs to change their strategy regarding ownership 
of the digital transformation: 
“The goal is not for me to remain the driving force, 
but for the whole organization to become digital. 
The fact is that the digital transformation of this 
organization should not be accomplished by my unit. 
Page 6407 
For us to sit in a unit in a corner and try to do some 
digital stuff is not much use, right? It is our regular 
business which needs to change its mindset and work 
more digitally. So, I fail unless the other 
departments become digitally oriented. At some 
point, I hope I have succeeded so well in this regard 
that I won’t be needed much longer” (CDO-4). 
CDOs also emphasized facilitating 
collaboration between business units and the IT 
department, increasing mutual understanding, and 
“creating the feeling that we’re in on this together” 
(CDO-8). Leaving it to the organization to explore 
the potential with digital technologies soon bore 
fruit. The CDOs told how organizational units 
started searching for opportunities to improve 
processes through digitalization. This shift also 
resulted in a more long-term perspective on digital 
transformation, rather than the previous tendency of 
jumping on the first trend. This impacted the 
projects’ scope, as well as the CDO’s role. Instead 
of taking the driver’s seat, the CDOs now viewed 
themselves as a support for the organization: “You 
must assume a 10- to 20-year perspective and build 
an organization that can drive continuous 
improvement itself. And in that, they need someone 
who can hold their hand in the process over time” 
(CDO-22). 
4.2 Technological shift 
During the first round of interviews, the CDOs’ 
enthusiasm for novel lightweight technologies was 
prominent. When asked about ongoing digitalization 
projects and plans, hardly any of the informants 
talked about enhancing and exploiting the existing 
system portfolio, nor about large new ERP projects. 
Instead, informants talked enthusiastically about 
mobile apps, sensors, IoT, algorithms, robotic 
process automation, big data, AI, 3D printing, and 
digital platforms. As CDO-19 explained: “You need 
to kind of go along with the hype and know about the 
innovations which are coming and the possibilities 
which are out there.” At this stage, solving customer 
problems through quick wins took center stage:  
“Our definition of digitalization is restricted to 
changes that relate directly to the customer, such as 
self-service solutions. We look more at customer 
problems than actual processes. We don’t develop 
anything unless it’s something customers can notice. 
If there is a project involving only internal 
processes, that’s not part of what we do” (CDO-1). 
The CDOs emphasized digitalizing individual 
business processes and designing front-end 
solutions without necessarily examining related 
processes and taking an end-to-end perspective: 
“What’s important is to deliver business value, 
right? That lets the customer make an order 
digitally, even if it has to be printed out on the other 
side and then plotted into another system, or you can 
use robots or something, right?” (CDO-3). CDOs 
also found that, by means of lightweight IT such as 
RPA, they could bypass heavyweight systems 
perceived as obstacles:  
“We have an insane amount of small and large 
processes where we could use an RPA for repetitive 
tasks. The ideal would certainly be full integration 
between systems, thereby avoiding those tasks. But 
we have many older systems that are hard to 
integrate, and that we’ll have to live with. At some 
point, in an ideal world, you wouldn’t need RPA 
technology, but that’s not where we are” (CDO-8).  
Shifting from the strong emphasis on digital 
lightweight technologies in 2016-2017, the story in 
the second round of interviews (2019-2020) turned 
toward the installed base and building a strong 
enterprise infrastructure. This shift seemed enabled by 
a more realistic perception of technology as an 
enabler, rather than the ultimate answer. One of the 
informants (CDO-21) elaborated on this realization: 
“There has been a lot of panic, and frequently you’ll 
get the kind of “Why don’t we have an app and 
stuff?” questions. There’s constantly a new and 
updated panic situation, and the solution for those 
who do not really analyze the problem, that’s 
technology. But the technology is an enabler, and 
you need to understand the problem before you say 
that an app is the answer, you know – what value 
does it actually provide to users?” 
Some CDOs who had envisioned at an early 
stage exploiting promising new lightweight 
technologies realized that many of these were 
mostly hype: “In 2018, you were supposed to go for 
blockchain projects, and in 2020, that is all stone 
dead, and something else seems 
essential” (CDO-23) or a blind alley in their current 
context: “We had two pilots on chatbot, but we 
discovered that insurance is more complicated than 
banking, so we put the project on hold” (CDO-19).
The CDOs also realized that their firms over 
time have had too little overall control when new 
digital solutions were acquired, with the result that 
firms have untapped potential for exploiting existing 
systems more effectively. They now realized the 
need to refurbish their core systems, including 
technical infrastructures and architectures. Three 
topics emerged from these conversations. First, 
some CDOs realized that to move forward with 
digitalization, they needed to start by reducing the 
number of existing systems and reversing the effects 
from investments already made. For example, one 
organization reduced its current application 
portfolio by 50%, from 160 to 80. 
Second, solving technical debt was high on the 
agenda at many organizations, as inefficiencies in 
the installed base were barriers to digital 
transformation. As CDO-21 noted: “We had – and 
still have – some very outdated technology that has 
shackled us, as the standard solutions we’ve been 
working with have been screwed to pieces over the
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years, and we have an enormous technical debt that 
hinders flexibility.” Informants described the focus 
on the installed base as instrumental to realizing 
further ambitions. Their existing technological 
infrastructure was not robust enough for extensive 
digitalization, and they realized that considerable 
time and resources were needed to overhaul and 
rebuild the infrastructure. Informants talked at 
length about moving core systems to new platforms, 
harmonizing systems, and standardizing system use. 
Third, the CDOs explained that they realized 
their organizations needed to draw up a new 
enterprise architecture: “Instead of asking ourselves 
what the customer wants, we now ask, ‘What 
architecture do we need for this solution?’” CDO-1 
commented. The purpose, the informants explained, 
was to enable seamless integration and transparency 
between digital channels (web, desktop, and 
mobile), user interfaces, and services. To achieve 
this, a micro-service architecture with defined 
interfaces and APIs between the different systems 
was needed. Integration also moved beyond 
organizational borders, as the topic of digital 
ecosystems emerged. The CDOs explained that they 
now were focusing on working with other actors and 
firms in wider digital ecosystems. As CDO-19 
explained: “We are now structuring our data so that 
they can be utilized across various sectors within 
our municipality. We asked the businesses in our 
municipality about what they really needed, and they 
responded that the most important initiative we 
could take was to build a digital platform in which 
we can share our data with them.” Part of the focus 
on enterprise architecture involved working through 
business processes. Instead of implementing digital 
tools as a quick fix and focusing on automating 
individual business processes, e.g., with the help of 
robotic process automation (RPA), CDOs now saw 
the need for more long-term solutions. These 
included redesigning a comprehensive process 
architecture: “We started scaling down the use of 
RPAs – this low-hanging fruit has already been 
harvested. To harvest additional value, we first need 
to redesign our processes” (CDO-19). Informants 
emphasized the value of harmonizing processes and 
systems. Organizations that narrowed digitalization 
projects to front-office tools at an early stage had 
since found that this was not a fruitful limitation. As 
CDO-21 noted: “If you don’t make new digital 
services and customer experiences in a way that is 
anchored in business processes, it’s just…you might 
impress the customers for a short while, but then it’s 
a lot like putting lipstick on a pig.” 
Overall, during the second phase, the CDOs put 
more emphasis on infrastructures and architectures, 
and explained that the prevailing – but increasingly 
informed – focus on digital transformation among 
executives had given the organizations more 
resources to address these complex tasks. 
4.3 Methodological shift 
The third shift we identified was a shift in the 
methodological approach to digitalization. During 
the first round of interviews, informants described a 
strong sense of urgency, and that quick progression 
and constantly launching new projects seemed 
mandatory. This sense of action as an imperative 
sometimes led to projects merely ‘for the sake of the 
project itself’ and sometimes unmanageable 
numbers of projects, as CDO-9 described: 
“In total, we run more than 100 parallel projects at 
any time. On average, we start and complete, I think, 
about 15–20 projects each month. That is, of course, 
a very challenging balance. There are a lot of 
projects in which the pressure is high, I mean, there 
is a business case, a business area that really wants 
this project and wishes to start ASAP.” 
The sense of urgency affected their 
methodological approach, particularly during the 
front end of projects. CDOs described that whereas 
previously, a pre-project involving thorough 
analyses had been standard, projects now sought 
simpler and more speedy, informal approaches, 
going straight to the development of a basic solution 
– “simple prototypes which might involve kind of,
well, paper clips behind the scene” (CDO-5). The
CDOs described a culture in which risks were
viewed as unavoidable to avoid losing the digital
war. For many, it was almost a greater risk “not
doing anything, just standing still” (CDO-10). The
mantra at that point seemed: “Work fast and dare to
fail.” Simultaneously, the limited understanding of
digital technology and what digital transformation
entails hampered projects. And customer centricity
as a mantra was not necessarily followed in practice:
“Our strategy is focused on customers, but in
practice, we are too focused on internal needs. The
major shift is to turn the organization from thinking
internal needs to actually placing the needs of the
customers at the center, and let that guide much of
our development, our priorities, and the paths we
choose” (CDO-13).
During the second round, the CDOs described a 
gradual realization that more methodical approaches 
to digitalization were needed. One issue was to 
increase synergy between projects and efficiency in 
system development. Instead of the radical, fail-fast 
approach, a systematic, incremental approach was 
emerging. Innovation and experimentation were still 
important, but anchored in more systematic methods 
aiming for both speed and thoroughness, as CDO-23 
described it: “I think the long-term perspective has 
to be that speed is important, but not speed at the 
expense of focus and the right level of diligence. Too 
much speed and random movements, rather than a 
clear direction, will cost you your momentum.” The 
CDOs realized that managing too many projects 
simultaneously, some of which never were
 
completed, hampered speed and productivity, 
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particularly because key personnel and resources 
were scarce. Furthermore, the CDOs no longer 
perceived an opposition between systematic 
methods and innovation, but rather viewed the 
methods as an important enabler. As CDO-21 noted: 
“All these digital evangelists have talked about fail 
fast, but if you just fail fast, then there is no money 
in it. You need a methodology that lays the 
foundation that gives you the flexibility to 
experiment and fail and succeed fast.” One reason 
for this realization seemed to be increased digital 
maturity in the organization, as CDO-7 noted: “We 
now set completely different requirements for 
capability in the organization. We expect that there 
is a completely different maturity out there, and we 
have checklists where we grade projects to find out 
if we are going to invest in the project or not.”  
The emerging approach included three central 
elements. First, CDOs emphasized training their 
organizations in specifying demands following 
structured methods and templates. Structured 
methods employed across projects allowed 
organizational actors to participate in discussions 
and specifications of solutions to a different extent 
than before, and to ensure comprehensive and well-
thought-out solutions. Second, CDOs had come to 
recognize that big changes start small: “The smaller 
the change is, the better,” CDO-22 noted. 
Informants told how they now sought to work 
incrementally, often combined with agile 
approaches and in structures such as agile teams. 
CDOs described benefits from the incremental and 
agile approach related to more effective IT 
development, establishment of local competence, 
interdisciplinary collaboration, and increased room 
for innovation. Third, rather than working on 
individual projects, CDOs now see the necessity of 
focusing on the bigger picture in terms of the entire 
customer journey, value chain, or product, as CDO-
3 stated: “The first three years, I kept screaming, 
‘There’s a fire – hurry, hurry,’ a line well known 
among us CDOs. But during the past year, I started 
putting the brakes on. We see that we cannot develop 
solutions while looking only at a small part of the 
value chain.” 
Customer centricity grounded in methods for 
mapping customer journeys and considering 
customer demands in a context meant that the 
customer was no longer just a slogan, as CDO-21 
explained: “Customer centricity was sort of 
established as a concept, printed on posters on the 
wall in our head office, but hanging posters on the 
wall is a far cry from actually listening to the 
customers.” Increasingly, CDOs started applying 
frameworks and methodologies, such as mapping 
the customer journey, service design, and business 
model canvas, and seeking to make business units 
adopt a wider perspective and view opportunities 
throughout the customer journey: 
“We have a project that started with a facility 
requesting a new cash register system, or at least 
they needed one because they were required to 
report numbers a bit differently. But then we said, 
‘OK, but wouldn’t it be beneficial to enable digital 
ticket sales?’ ‘Yes, we guess that would be good.’ 
‘And then maybe it would be nice to not actually 
have to pick up the ticket, but just use a mobile phone 
and walk straight in?’ ‘Yes, probably’. So, you start 
at one end and then work together” (CDO-7). 
An important means for shifting attention from 
initiating projects toward product-thinking was 
establishing permanent, stable teams working 
according to the DevOp methodology. These teams 
were given the responsibility for the whole life cycle 
of the firms’ products or services, from 
development, via testing, to operation and 
maintenance.  
5. Discussion and conclusion
In this paper, we set out to understand how chief
digital officers’ strategies evolve during the digital 
transformation. Using the lightweight and 
heavyweight IT framework as an analytical lens 
enabled a deeper understanding of how CDOs 
handle strategic, technological, and methodological 
aspects of the digital transformation, as an interplay 
between lightweight and heavyweight IT. Our 
analysis revealed major shifts over time in how 
CDOs perceive and approach the digital 
transformation. Typically, executives brought the 
CDO into the organization as a propagator of 
lightweight IT to propel the digital transformation. 
Our findings indicate that CDOs’ evolving 
perception and strategies entailed that the role 
developed differently than the executives might 
have envisioned. As the CDOs’ perception of digital 
transformation turned from a sense of emergency 
toward realism and a more long-term perspective, 
they realized that for the organization to take 
ownership of the digital transformation, increased 
digital maturity and stronger collaboration between 
business units and the IT department were essential. 
Also, CDOs’ initial focus on lightweight, frequently 
hyped technologies gradually shifted toward a 
stronger emphasis on existing heavyweight systems 
and on lightweight-heavyweight integration. 
Methodologically, CDOs went from promoting 
experimental “paperclip methods” involving a rather 
high degree of risk, to realizing that innovation 
should be grounded in small steps with continuous 
improvement and more standardized methods, while 
considering the entire product, customer journey, or 
value chain.  
To enable digital innovation, Bygstad [8] 
suggested that lightweight and heavyweight IT 
should not be integrated tightly, but remain separate 
entities loosely coupled in terms of technology, 
standards, and organization. Similarly, Tumbas et al. 
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[22] found that decoupling digital and IT logics was
a strategy that CDOs frequently employed in digital
innovation projects. Such approaches to managing
seemingly opposing elements might be described as
“splitting” [30] them spatially or temporally.
However, researchers have proposed that over time,
such strategies might prove counterproductive, as
they can lead to one element dominating the other,
making a necessary balance difficult to achieve [31].
Moreover, research has demonstrated that managing
oppositions is an ongoing, iterative, and dynamic
process that might require combining and switching
between different strategies [32]. Our research
indicates that whereas autonomous digital
innovation projects might benefit from a loose
coupling between lightweight and heavyweight IT,
a digital transformation accomplished over years
requires a balance and systematic integration
between these two knowledge regimes.
Our study provides an important contribution to 
research on digital transformation and the CDO’s 
role. Much of the literature on digital transformation 
focuses on lightweight IT [9] and describes digital 
transformation in terms of disruption, radical 
change, and new value propositions [7, 33]. We 
contribute to research on chief digital officers by 
focusing on an aspect of CDOs’ role, i.e., how their 
perceptions and strategies change over time, which 
had been studied scarcely in the literature. 
Moreover, most extant studies on CDOs’ role dated 
from the early stages of the digital transformation 
and primarily employed cross-sectional case studies. 
However, our study examined how the role develops 
over time, in tune with evolving digital 
transformations within organizations.  
We also contribute to the theory of lightweight 
vs. heavyweight IT. Whereas the theory originally 
was developed within the digital innovation field, 
we extended it to the context of digital 
transformation under the assumption that a digital 
transformation differentiates from a single digital 
innovation process on important aspects. Our 
findings demonstrate the necessity of balance and 
integration between lightweight and heavyweight IT 
as technologies and knowledge regimes, as well as 
support a perspective on digital transformation as 
not necessarily requiring a disruption of the existing 
value proposition, but rather continuous 
improvement and adaptation through smaller steps 
[34], while solidifying the entire enterprise 
architecture [26]. With this perspective, this study 
showcases the CDO’s central role as an integrator of 
seemingly opposing elements of lightweight and 
heavyweight IT.  
For practice, our study has several implications. 
A balance and integration between lightweight and 
heavyweight IT must imply that organizational 
ownership of the digital transformation should be 
distributed within the organization, relying on a 
solid understanding of customers and business 
needs, combined with technological competence 
and insight into security and privacy issues. As for 
technology, our findings demonstrate that a digital 
transformation should not be restricted to 
developing lightweight solutions, but also should 
entail exploiting existing heavyweight systems and 
building a firm foundation for new flexible solutions 
through core systems and integrations between 
front- and back-end systems. Furthermore, 
organizations must find methods to explore and 
exploit digital technologies that enable both 
flexibility and stability [23]. These are important 
insights for executives (including CDOs and CIOs) 
who seek to succeed with a digital transformation.  
Also, despite the role’s importance, as recent 
studies have indicated [16, 17, 18], and the 
increasing number of organizations appointing 
CDOs over the past few years, academic empirical 
research on CDOs’ contributions remains limited. 
Gaining value from establishing a CDO requires that 
executives have the right perspective on this role. A 
more thorough understanding of the role is 
important for organizations to define the position 
properly and, thus, truly benefit from its existence. 
For the CDOs themselves, our findings emphasize 
the need to move quickly beyond the hype and focus 
on balancing and integrating social and technical 
aspects of lightweight and heavyweight IT. This 
study enlightens CDOs on how to accomplish this. 
This study has some limitations. It was 
conducted in a Norwegian context, limiting its 
generalizability. Furthermore, we examined CDOs’ 
evolving strategies solely through their own 
perspectives. Future research might examine the 
topic in different contexts and might include other 
organizational actors’ perspectives. 
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